(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



01) EP 0 938 092 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 


(51) int. CI. 6 : G1 1 B 27/034, G1 1 B 27/30, 


25.08.1999 Bulletin 1999/34 




(21) Application number: 99301217.8 




(22) Date of filing: 19.02.1999 




(84) Designated Contracting States: 


(72) Inventor: 


AT BE CH CY DE DK ES R FR GB GR IE IT LI LU 


Tanikawa, Toshiro, 


MC NL PT SE 


c/o Pioneer Electronic Corp. 


Designated Extension States: 


Tokorozawa-shi, Saitama-ken (JP) 


AL LT LV MK RO SI 






(74) Representative: 


(30) Priority: 19.02.1998 J P 3772198 


Brunner, Michael John 




GILL JENNINGS & EVERY 


(71) Applicant: 


Broadgato House 


PIONEER ELECTRONIC CORPORATION 


7 Eldon Street 


Meguro-ku Tokyo-to (JP) 


London EC2M 7LH (GB) 



(54) Information recording apparatus and method 



CM 
< 

CM 
O) 
O 

CO 
CO 

o> 
o 

CL 
LD 



(57) An information recording apparatus (S) initial- 
izes an information record medium (1) of repeatedly 
recordable type, on which at least a lead in area (3) and 
a data area (4) following the lead in area are assigned in 
accordance with a predetermined format, and records 
record information onto the initialized information record 
medium, and further records the record information 
onto the initialized and recorded information record 
medium. The record information comprises data infor- 
mation in the data area as main portion of the record 
information to be recorded and control information in the 
lead in area for controlling recording and reproducing 
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operation of the data information. The control informa- 
tion includes a last recorded address indicating an 
address in the data area of a last portion of the data 
information which is previously recorded by the record- 
ing operation. The information recording apparatus is 
provided with a controlling device (16) for controlling a 
writing device (10, 17, 18, 19) to write a predetermined 
address smaller than a head address of the data area 
as the last recorded address into the lead in area as one 
portion of the control information when initializing the 
information record medium. 
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Description 

[0001] The present invention generally relates to an 
information recording apparatus for recording record 
information onto a record medium of repeatedly rewrita- 
ble type (which is referred to as a "DVD-RW") as one of 
record mediums of high density recording types, which 
are represented by a DVD and in which the recording 
densities are drastically improved as compared with a 
CD (Compact Disc) or the like. 2. Description of the 
Related Art 

[0002] There is a standard for the DVD, which is capa- 
ble of not only recording but also reproducing the record 
information along with the enlargement of the applica- 
tion field of the DVD. For example, there are a DVD-R 
(DVD-Recordable), which is capable of recording the 
record information just once, and the DVD-RW, which is 
capable of reading and writing many times. From 
among those, the DVD-RW is capable of rewriting the 
data again and again at the same area on the disc by 
use of the phase change of the recording material. 
Thus, the DVD-RW has possibilities of applications in 
various fields such as a usage for recording the video 
and audio information, a usage for an external memory 
of the computer and so on. 

[0003] When actually rewriting data repeatedly on the 
DVD-RW, it is necessary to record new data in accord- 
ance with a predetermined format in consideration of 
the characteristics etc., of the record medium. Namely, 
in case of firstly recording one data onto the disc in a 
non-recorded condition and in case of rewriting another 
data onto the recorded disc, the writing process is 
started after the initializing process of the disc is once 
performed. 

[0004] In the initializing process for the DVD-RW, the 
information record surface is divided sequentially into 
the lead in area, the data area and the lead out area. 
The lead in area and the lead out area are respectively 
prepared for indicating the start of the data and the end 
of the data. Various additional information is recorded 
on the lead in area. The data area is an area where the 
data corresponding to the contents is actually recorded. 
Pits are formed by recording the zero data in case of the 
initialization since a mirror surface condition in which no 
pits exists causes an erroneous operation because a 
time difference method of identifying a phase difference 
of the reflection light component of the pit is employed 
for the tracking control in the reproducing apparatus. 
[0005] However, in case of performing the initializing 
process with respect to the DVD-RW, it does not take 
much time to perform the initializing process for the lead 
in area and the lead out area since the information 
amount to be recorded therein is little, while it takes 
much time to write the zero data onto the data area. 
Namely, since the data area is an area where the data 
having an enormous data size is recordable, it is very 
difficult to shorten the time for writing the zero data hav- 
ing the enormous data size. As a result, when the new 



contents are recorded onto the DVD-RW, it takes much 
time to perform the initializing process, so that the 
actual recording process for the data cannot be immedi- 
ately performed. 

5 [0006] It is therefore an object of the present invention 
to provide an information recording apparatus and an 
information recording method, which can shorten the 
time to perform the initializing process for the record 
medium capable of repeatedly recording the record 

10 information. 

[0007] The above object of the present invention can 
be achieved by an information recording apparatus for 
initializing an information record medium of repeatedly 
recordable type, on which at least a lead in area and a 

is data area following the lead in area are assigned in 
accordance with a predetermined format, and recording 
record information onto the initialized information record 
medium, and further recording the record information 
onto the initialized and recorded information record 

20 medium, the record information comprising data infor- 
mation in the data area as main portion of the record 
information to be recorded and control information in the 
lead in area for controlling recording and reproducing 
operation of the data information, the control informa- 

25 tion including a last recorded address indicating an 
address in the data area of a last portion of the data 
information which is previously recorded by the record- 
ing operation. The information recording apparatus is 
provided with: a writing device for writing the data infor- 

30 mation into the data area and the control information 
into the lead in area; and a controlling device for control- 
ling the writing device to write a predetermined address 
smaller than a head address of the data area as the last 
recorded address into the lead in area as one portion of 

35 the control information when initializing the information 
record medium, and to write the data information into 
the data area and the last recorded address into the 
lead in area as one portion of the control information 
when recording the record information. 

40 [0008] According to the information recording appara- 
tus of the present invention, when initialising the infor- 
mation record medium, under the control of the 
controlling device, the writing device writes the prede- 
termined address smaller than the head address of the 

45 data area as the last recorded address into the lead in 
area. This predetermined address smaller than the 
head address is set in advance. When recording the 
record information onto the initialized information record 
medium or the initialized and recorded information 

so record medium, the writing device writes the data infor- 
mation into the data area and also writes the last 
recorded address into the lead in area. Thus, the last 
recorded address is supposed to be not smaller than 
the head address of the data area as long as the record- 

55 ing process is appropriately performed. Accordingly, by 
reading the last recorded address in the lead in area of 
the information record medium, which has been appro- 
priately initialized, it is possible to judge that no data 
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information is recorded in the data area if the last 
recorded address is the predetermined value smaller 
than the head address i.e.. different from any possible 
address in the data area. Therefore, it is possrble to pre- 
vent the data information in the data area from being 5 
erroneously reproduced. Further, it is possible to omit 
the process of writing the zero data into the data area 
along with the initializing process as in the case of the 
aforementioned related art and it is possible to shorten 
the time required for the initializing process. 
[0009] In one aspect of the information recording 
apparatus of the present invention, the information 
recording apparatus is further provided with: a reading 
device for reading the control information from the lead 
in area when recording the record information onto the 
initialised information record medium; and a judging 
device for judging whether or not the last recorded 
address included in the read control information is 
smaller than the head address, the controlling device 
calculates the last recorded address on the basis of a 
data size of the data information to be recorded, and 
controls the writing device to write the calculated last 
recorded address into the lead in area as one portion of 
the control information if the last recorded address 
included in the read control information is judged to be 
smaller than the head address. 

[0010] According to this aspect, when recorcfing the 
record information onto the initialized information record 
medium, the control information, which has been written 
in the initializing process, is read from the lead in area 
by the reading device. Then, it is judged by the judging 
device whether or not the last recorded address 
included in the read control information is smaller than 
the head address. Then, if the last recorded address 
included in the read control information is judged to be 
smaller than the head address, it can be judged that the 
initializing process, the reading process and so forth are 
appropriately performed. Thus, the recording operation 
is carried on. Namely, the last recorded address is cal- 
culated by the controlling device on the basis of the data 
size of the data information to be recorded. Then, under 
the control of the controlling device, the writing device 
writes the calculated last recorded address into the lead 
in area, which can be used in the next recording opera- 
tion. Thus, the last recorded address is updated on the 
basis of the data size to be recorded. Accordingly, it is 
possible to repeatedly record the record information in 
an appropriate format. 

[001 1 ] In this aspect, the controlling device may per- 
form a predetermined error process if the last recorded 
address included in the read control information is 
judged to be not smaller than the head address. 
[001 2] In this case, the last recorded address included 
in the read control information is judged to be not 
smaller than the head address, it can be judged that the 
initialising process, reading process and so forth are not 
appropriately performed. Thus, the predetermined error 
process is performed by the controlling device. Accord- 



ingly, it is possible to prevent the record information from 
being erroneously recorded, and it is possible to cer- 
tainly perform the initializing process before the record- 
ing process in the repeatedly recording processes. 
[0013] In this aspect alternatively, the controlling 
device may control the writing device to write the data 
information from the head address of the data area if the 
last recorded address included in the read control infor- 
mation is judged to be smaller than the head address. 
[0014] In this case, if the last recorded address 
included in the read control information is judged to be 
smaller than the head address, under the control of the 
control device, the writing device writes the data infor- 
mation from the head address of the data area. Accord- 
ingly, it is possible to start the recording operation from 
the head address of the empty data area. It is also pos- 
sible to start any address in the data area where the 
data information has never been recorded or has been 
already recorded. Such an address for starting the 
recording operation can be specified by the user. 
[0015] In another aspect of the information recording 
apparatus of the present invention, the information 
recording apparatus is further provided with a reading 
device for reading the control information from the lead 
in area when recording the record information onto the 
initialized and recorded information record medium, the 
controlling device controlling the writing device to write 
the data information into the data area from an address 
after the last recorded address included in the read con- 
trol information. 

[0016] According to this aspect, when recording the 
record information onto the initialized and recorded 
information record medium, the control information is 
read from the lead in area by the reading device. Then, 
under the control of the controlling device, the writing 
device writes the data information into the data area 
from the address after the last recorded address 
included in the read control information. Accordingly, it 
is possible to start the recording operation from the 
address after the last recorded address. It is also possi- 
ble to start any address in the data area where the data 
information has never been recorded or has been 
already recorded. 

[0017] In another aspect of the information recording 
apparatus of the present invention, the information 
record medium comprises a DVD Rewritable, and the 
controlling device controls the writing device to write the 
predetermined address smaller than 30000 (hexadeci- 
mal) as the last recorded address. 
[0018] According to this aspect, under the control of 
the controlling device, the writing device writes the pre- 
determined address smaller than 30000 (hexadecimal) 
as the last recorded address in the lead in area of the 
DVD Rewritable. 

[0019] Accordingly, even in the DVD-RW which can be 
used for various usage since it has a very targe record- 
ing capacity, the time required for the initializing process 
can be shortened. 
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[0020] An information recording method of initializing 
an information record medium of repeatedly recordable 
type, on which at least a lead in area and a data area 
following the lead in area are assigned in accordance 
with a predetermined format, and recording record infor- 5 
mation onto the initialized information record medium, 
and further recording the record information onto the ini- 
tialized and recorded information record medium, the 
record information comprising data information in the 
data area as main portion of the record information to 
be recorded and control information in the lead in area 
for controlling recording and reproducing operation of 
the data information, the control information including a 
last recorded address indicating an address in the data 
area of a last portion of the data information which is 
previously recorded by the recording operation. The 
information recording method is provided with: a writing 
process of writing the data information into the data 
area and the control information into the lead in area; 
and a controlling process of controlling the writing proc- 
ess to write a predetermined address smaller than a 
head address of the data area as the last recorded 
address into the lead in area as one portion of the con- 
trol information when initializing the information record 
medium, and to write the data information into the data 
area and the last recorded address into the lead in area 
as one portion of the control information when recording 
the record information. 

[0021] According to the information recording method 
of the present invention, in the same manner as the 
above described information recording apparatus of the 
present invention, it is possible to prevent the data infor- 
mation in the data area from being erroneously repro- 
duced. Further, it is possible to omit the process of 
writing the zero data into the data area along with the 
initializing process as in the case of the aforementioned 
related art, and it is possible to shorten the time 
required for the initializing process. 
[0022] In one aspect of the information recording 
method of the present invention, the method is further 
provided with: a reading process of reading the control 
information from the lead in area when recording the 
record information onto the initialized information record 
medium; and a judging process of judging whether or 
not the last recorded address included in the read con- 
trol information is smaller than the head address, the 
controlling process calculates the last recorded address 
on the basis of a data size of the data information to be 
recorded, and controls the writing process to write the 
calculated last recorded address into the lead in area as 
one portion of the control information if the last recorded 
address included in the read control information is 
judged to be smaller than the head address. 
[0023] According to this aspect, since the last 
recorded address is updated on the basis of the data 
size to be recorded, it is possible to repeatedly record 
the record information in an appropriate format. 
[0024] In this aspect, the controlling process may per- 



form a predetermined error process if the last recorded 
address included in the read control information is 
judged to be not smaller than the head address. 
[0025] According to this aspect, it is possible to pre- 
vent the record information from being erroneously 
recorded, and it is possible to certainly perform the ini- 
tializing process before the recording process in the 
repeatedly recording processes. 
[0026] In this aspect alternatively, the controlling proc- 
ess may control the writing process to write the data 
information from the head address of the data area if the 
last recorded address included in the read control infor- 
mation is judged to be smaller than the head address. 
[0027] According to this aspect, it is possible to start 
the recording operation from the head address of the 
empty data area. In another aspect of the information 
recording method of the present invention, the method 
is further provided with a reading process of reading the 
control information from the lead in area when recording 
the record information onto the initialized and recorded 
information record medium, the controlling process con- 
trolling the writing process to write the data information 
into the data area from an address after the last 
recorded address included in the read control informa- 
tion. 

[0028] According to this aspect, it is possible to start 
the recording operation from the address after the last 
recorded address. 

[0029] In another aspect of the information recording 
method of the present invention, the information record 
medium comprises a DVD Rewritable, and the control- 
ling process controls the writing process to write the 
predetermined address smaller than 30000 (hexadeci- 
mal) as the last recorded address. 
[0030] Accordingly, even in the DVD-RW which can be 
used for various usage since it has a very large record- 
ing capacity, the time required for the initializing process 
can be shortened. 

[0031] The nature, utility, and further features of this 
invention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred 
embodiments of the invention when read in conjunction 
with the accompanying drawings briefly described 
below. 

FIG. 1 is a block diagram of an information record- 
ing apparatus as an embodiment of the present 
invention; 

FIG. 2 is a schematic plane view of a DVD-RW in 
the embodiment of FIG. 1 ; 

FIG. 3 is a diagram showing a data structure of a 
lead in area of the DVD-RW of FIG. 2; 
FIG. 4 is a flow chart indicating an initializing proc- 
ess performed by the information recording appara- 
tus of FIG. 1 ; and 

FIG. 5 is a flow chart indicating a writing process 
performed by the information recording apparatus 
of FIG. 1. 
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[0032] Referring to the accompanying drawings, an 
embodiment of the present invention will be now 
explained. In the embodiment, the present invention is 
applied to an information recording apparatus for 
recording digital data onto a DVD-RW. 
[0033] FIG. 1 shows a whole structure of an informa- 
tion recording apparatus of the embodiment 
[0034] In FIG. 1 , an information recording apparatus 
S is provided with an optical pickup 10, a reproduction 
amplifier 1 1, a decoder 12, a pre-pit signal decoder 13. 
a spindle motor 14, a servo circuit 15, a processor 16, 
an encoder 17, a power control circuit 18, a laser driving 
circuit 19, an interface 20, a wobbling signal extracting 
unit 22 and an RF (Radio Frequency) detector 23. into 
the information recording apparatus S, digital informa- 
tion to be recorded is inputted from an external host 
computer 21 connected to the interface 20. 
[0035] In the above mentioned structure, the optical 
pickup 10 includes a laser diode, a polarization beam 
splitter, an objective lens, a light detector and so on. The 
optical pickup 10 irradiates the information record sur- 
face of an DVD-RW 1 with a light beam B on the basis 
of a laser driving signal Sdl, and reads out the digital 
information which has been already recorded on the 
information record surface by detecting the reflection 
light of the light beam B. 

[0036] The reproduction amplifier 11 amplifies a 
detection signal Sdt outputted from the optical pickup 1 0 
and outputs an amplified signal Sp corresponding to the 
recorded digital information and a pre-pit signal Spp 
corresponding to the pre-pit. 

[0037] The decoder 12 decodes the amplified signal 
Sp by applying an 8-16 decoding process and a de- 
interleave process onto the amplified signal Sp, and out- 
puts a decoded signal Sdm and a servo-decoded signal 
Ssd. 

[0038] The pre-pit signal decoder 1 3 decodes the pre- 
pit signal Spp and outputs the decoded pre-pit signal 
Spd by decoding the pre-pit signal Spp. 
[0039] The servo circuit 15 outputs a pickup servo sig- 
nal Ssp for a focus servo control and a tracking servo 
control of the optical pickup 10 on the basis of the 
decoded pre-pit signal Spd and the servo decoded sig- 
nal Ssd.. Further, the servo circuit 15 outputs a spindle 
servo control signal Sss to control the rotation of the 
spindle motor 14 on the basis of an extracted signal 
Sdtt. 

[0040] The processor 1 6 totally controls a whole por- 
tion of the information recording apparatus S. The proc- 
essor 16 also obtains the decoded signal Sdm 
outputted from the decoder 12, the decoded pre-pit sig- 
nal Spd outputted from the pre-pit signal decoder 13 
and the RF detection signal Srf outputted from the RF 
detector 23. so as to control the writing process and the 
reproducing process for the DVD-RW 1 . 
[0041 ] The encoder 1 7 includes an ECC generator, an 
8-16 decoding unit, a scrambler etc.. constitutes an 
ECC block which is an error correction unit upon repro- 



ducing and generates an encoded signal Sre by apply- 
ing the interleave process, the 8-16 decoding process 
and the scramble process to this ECC block, on the 
basis of the digital information. 
5 [0042] The power control circuit 18 outputs the record 
signal Sd to control the output of the laser diode in the 
optical pickup 10. on the basis of the encoded signal 
Sre. 

[0043] The laser driving circuit 19 outputs the laser 
io driving signal Sdt to actually drive the laser diode in the 
optical pickup 10 so as to emit the light beam B, on the 
basis of the record signal Sd. 

[0044] The interface 20 performs an interface process 
to take in the digital information, which is transmitted 

75 from the host computer 21 , into the information record- 
ing apparatus S and outputs the digital information, 
which has been already taken into the encoder 1 7. 
[0045] The wobbling signal extracting unit 22 extracts 
a wobbling signal of a groove track, which is included in 

20 the pre-pit signal Spp, and outputs the extracted signal 
Sdtt to the servo circuit 1 5. 

[0046] The RF detector 23 outputs the RF detection 
signal Srf which is modulated by a pit array on the basis 
of the amplified signal Sp outputted from the reproduc- 
25 tion amplifier 1 1 . so as to identify the formation of the pit 
array. 

[0047] Next. FIG. 2 shows a structure of the informa- 
tion record surface of the DVD-RW 1 . 
[0048] As shown in FIG. 2, in the information record 

30 surface of the DVD-RW 1 , a clamp hole 2 for fixing the 
DVD-RW 1 to a clamper of the information recording 
apparatus S when the DVD-RW 1 is rotated is formed at 
a center thereof, and a lead in area 3, a data area 4 and 
an lead out area 5 are disposed around the clamp hole 

35 2 from the central portion in this order. In each of those 
areas, a pit array is formed in the groove track to be 
recorded and reproduced, and the pre-pit is formed on 
a land track corresponding to it. 
[0049] In the above mentioned structure, the lead in 

40 area 3 is an area, which is ahead of the data area 4 
where the data corresponding to the actual contents is 
recorded and which is firstly accessed upon recording 
and reproducing. In this lead in area 3, the information 
indicating that it is the lead in area 3, the information 

45 related to the pertinent DVD-RW 1, various information 
related to the record data corresponding to the contents 
and so on are recorded. The more-detailed structure of 
the lead in area 3 will be described later. 
[0050] The data area 4 is an area where the data cor- 

so responding to the contents is recorded. Video data, 
audio data, data or program data readable by a compu- 
ter are recorded in the data area 4. 
[0051 ] The lead out area 5 is an area which is behind 
the data area 4. In the lead out area 5. the information 

55 indicating that it is the lead out area 5 is also recorded. 
[0052] Next. FIG. 3 shows the data structure of the 
lead in area 3 of the DVD-RW 1 . In FIG. 3, the data is 
divided by a unit of a "sector", and is formed in line with 
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the format of assigning the address for each sector. The 
lead in area 3 constitutes one ECC block for each 16 
sector, which becomes also one unit block in the error 
correction process. In FIG. 3, the number Tf at the end 
of each address (sector unit) means "hexadecimal". s 
[0053] As shown in FIG. 3, the lead in area 3 is an 
area in the range from 24FA0h at the head address to 
2FFFFh (which is just before 30000h in FIG. 3) at the 
end address. The data area 4 starts from the address 
30000h. In FIG. 3, all zero area 3a is included in the 
lead in area 3, which is recorded by setting zero to all of 
the pit arrays. Between two of the all zero areas 3a, 
there is a reference code area 3b in the range from the 
address 2F0OOh to the address 2F01Fh, where a spe- 
cific pit pattern is recorded for performing the scramble 
process. Between two of the all zero areas 3a. there is 
a control data area 3c in the range from the address 
2F200h to the address 2FDFFh. 

[0054] In the initializing process of the present embod- 
iment, a writing process is performed with respect to the 
control data area 3c. The control data area 3c consists 
of 193024 sectors in total and includes 192 ECC blocks, 
since the head address thereof is 2F200h and the end 
address thereof is 2FDFFh as mentioned before. Then, 
in each ECC block, the physical format information and 
the disc production information are described. Inciden- 
tally, these physical format information and the disc pro- 
duction information are repeatedly described in all of 
the ECC blocks as the same content. Namely, the same 
information are continuously recorded by 192 times. 
[0055] In the physical format described in each of the 
ECC blocks of the control data area 3c, there is included 
the data area arrangement information. Then, as one of 
the data area arrangement information, there is a Last 
Recorded Address as a last or end record address 
where the last data was recorded at the latest recording 
process. Namely, in this Last Recorded Address, the 
address which is the maximum in the range of the data 
previously recorded in the data area 4 is described. A 
specific address within the range of the data area 4 is 
generally described in this Last Recorded Address. 
Although the actual address (i.e., the address number) 
of this Last Recorded Address varies as the condition 
varies, it certainly becomes a value greater than 30000h 
after writing the data. Therefore, in the present embodi- 
ment, a predetermined value smaller than 30000h 
which is the predetermined head address of the data 
area 4 is written to the Last Recorded Address at the ini- 
tializing process. This process will be described later in 
detail. 

[0056] Incidentally, the predetermined address value 
written into the Last Recorded Address along with the 
initializing process is any value as long as it is not 
greater than 30000h. For example, it may be deter- 
mined to the value of 2FFFFh. 

[0057] Next, FIG. 4 shows the initializing process per- 
formed by the information recording apparatus S of the 
present embodiment. 



[0058] As shown in FIG. 4, when the initializing proc- 
ess is started witn respect to the DVD-RW 1 to be initial- 
ized, at first, the focusing servo is actuated at a step S1 . 
Namely, the beam waist of the light beam B on the infor- 
mation record surface of the DVD-RW1 irradiated from 
the optical pickup 10 is kept in a predetermined range, 
so as to enable reading and writing the data in a stable 
manner. 

[0059] In a step S2, a search operation is performed 
with respect to the address 24FA0h which is the head 
position of the lead in area 3 on the DVD-RW 1 as a tar- 
get. By this, the optical pickup 10 is moved to the target 
position in a radial direction on the DVD-RW 1 so that it 
becomes possible to read and write the data in the lead 
in area 3. 

[0060] In a step S3, it is judged whether or not there 
exists the RF detection signal Srf outputted from the RF 
detector 23. Namely, in case that the RF detection sig- 
nal Srf is recognized, it is possible to judge that the pit 
array is formed on the DVD-RW 1 and some writing 
process has ever been applied beforehand to the disc. 
On the other hand, if the RF detection signal Srf is not 
recognized, it is possible to judge that the pit array is not 
formed on the DVD-RW 1, the information record sur- 
face is the mirror finished surface, and the disc is a non- 
recorded disc. 

[0061 ] As a result of the judgment at the step S3, if the 
RF detection signal Srf is recognized (step S3: YES), 
the operation flow branches to a step S4. On the other 
hand, as a result of judgment at the step S3, if the RF 
detection signal Srf is not recognized (step S3: NO), the 
operation flow branches to a step S8. 
[0062] In the step S4. it is judged whether or not the 
reading data from the DVD-RW1 corresponds to the 
lead in area 3. Namely it is considered that, although the 
search is performed with respect to the head of the lead 
in area 3 at the step S2, the position may be shifted due 
to an influence of an external disturbance to the optical 
pickup 10 afterward. 

[0063] As a result of the judgement at the step S4, if 
the optical pickup 10 is presently positioned in the lead 
in area 3 (step S4: YES), the operation flow proceeds to 
a step S6. On the other hand, as a result of the judg- 
ment at the step S4, if the optical pickup 10 is not posi- 
tioned in the lead in area 3 but is positioned in another 
area (step S4: NO), an appropriate error process is per- 
formed at a step S5 since the initializing process cannot 
be performed. This error process may be performed 
appropriately for the position of the optical pickup 10 or 
the like. 

[0064] In the step S6, the search operation is per- 
formed with respect to the address 2F200h. which is the 
head position of the control data area 3c in the lean in 
area 3 of the DVD-RW 1 , as a target. By this, the prepa- 
ration for writing the data to the control data area 3 is 
completed. 

[0065] In a step S7, a writing process to the control 
data area 3c in a predetermined format is performed. At 
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this time, the writing process is performed such that the 
Last Recorded Address in the control data area 3c is set 
as a predetermined address value smaller than the 
address value of 30000h, which is the head position of 
the data area 4. By this, in case of reading the Last 
Recorded Address at the time of reproducing the data 
after the initializing process, it can be recognized that 
the data is not recorded in the data area 4. 
[0066] On the other hand, in case that the operation 
flow branches from the step S3 to the step S8, in the 
step S8. the search operation is performed again with 
respect to the address 24FA0h, which is the head posi- 
tion of the lead in area 3 on the DVD-RW 1 , as a target. 
By this, the preparation for writing the data with respect 
to the lead in area 3 can be completed. 
[0067] In a step S9, the writing process to all of the 
lead in area 3 including the control data area 3c in a pre- 
determined format is performed. Namely, although the 
data is written only to the control data area 3c in the 
step S7, in the step S9 in contrast, the data is written in 
a predetermined format since the DVD-RW 1 is non- 
recorded disc and no pit is formed in the lead in area 3. 
Then, in the same manner as the step S7, the Last 
Recorded Address in the control data area 3c is written 
as a predetermined address value smaller than the 
address 30000h which is the head position of the data 
area 4. 

[0068] When the process at the step S7 or the step S9 
is finished, the initializing process for the DVD-RW 1 to 
be initialized is finished, it becomes possible to perform 
a new writing process with respect to the pertinent DVD- 
RW 1 from now on. 

[0069] Next. FIG. 5 is a flow chart showing the writing 
process performed by the information recording appara- 
tus S of the present embodiment 
[0070] As shown in FIG. 5. when the data writing proc- 
ess is started with respect to the DVD-RW 1 to which 
the initializing process has been completed, the focus- 
ing servo is actuated at a step Si 1 . Namely, the beam 
waist of the light beam B on the information record sur- 
face of the DVD-RW 1 irradiated from the optical pickup 
10 is kept in a predetermined range, so as to enable 
writing the data in a stable manner. 
[0071] tn a step S2, a search operation is performed 
with respect to the address 24FA0h which is the head 
position of the lead in area 3 on the DVD-RW 1 as a tar- 
get. By this, the optical pickup 1 0 is moved to the target 
position in a radial direction on the DVD-RW 1 so that it 
becomes possible to read and write the data in the lead 
in area 3. 

[0072] In a step S13. rt is judged whether or not the 
Last Recorded Address included in the control data 
area 3c is smaller than 300Q0h. Namely, in case that the 
initializing process with respect to the DVD-RW 1 is per- 
formed in accordance with the flow chart of FIG. 4, a 
value smaller than 30000h is supposed to be set at this 
Last Recorded Address. In contrast in case that a fur- 
ther writing process is performed after the initializing 



process, a predetermined value larger than 30000h by 
the amount of the written data is supposed to be set to 
the Last Recorded Address. Thus, these cases are 
identified. 

5 [0073] Then, as a result of the step S13, if the Last 
Recorded Address is smaller than 30000h (step S13: 
YES), the operation flow proceeds to a step SI 5. On the 
other hand, rf the Last Recorded Address is not smaller 
than 30000h (step S13: NO), an appropriate error proc- 

10 ess is performed at a step S1 4 since the writing process 
has been already performed after the initializing proc- 
ess at a step SI 4. This error process may be performed 
appropriately for the operating condition or the like. 
[0074] In the step S15, the search process is per- 

75 formed with respect to the address 2F200h, which is the 
head position of the control data area 3c in the lead in 
area 3 of the DVD-RW 1 . as a target. By this, the prepa- 
ration for writing the data to the control data area 3c is 
completed. 

20 [0075] In the step Si 6, the writing process to the con- 
trol data area 3c is performed. At this time, under the 
assumption that the data size of the contents to be writ- 
ten to the data area 4 is grasped in advance, the value 
which becomes the last or end address of the data area 

25 4 obtained on the basis of the data size is written to the 
Last Recorded Address. By this, in case of reading the 
Last Recorded Address at the reproducing process 
after the writing process, it is recognized that the con- 
tents in a predetermined data size is recorded in the 

30 data area 4. 

[0076] In a step S17. the search operation is per- 
formed with respect to the address 30000h which is the 
head position of the data area 4 on the DVD-RW 1 , as a 
target. By this, the preparation for writing the data corre- 

35 sponding to the contents into the data area 4 is com- 
pleted. 

[0077] In a step S18, the data corresponding to the 
contents to be actually recorded is written into the data 
area 4 of the DVD-RW 1 . The data is recorded in the 

40 range from the address 30000h to the address value 
which is written as the Last Recorded Address. 
[0078] When the process in the step S1 8 is ended, the 
writing process with respect to the DVD-RW 1 after the 
initialising process is ended. Thus, when the reproduc- 

45 ing process is performed with respect to the pertinent 
DVD-RW 1 , the recorded contents can be read out and 
reproduced. 

[0079] In this manner, according to the information 
recording apparatus S of the present embodiment, 

so when performing the initializing process with respect to 
the DVD-RW 1 . a value smaller than 30000h. which is 
the head address of the data area 4, is written to the 
Last Recorded Address included in the control data 
area 3c in the lead in area 3. Therefore, after the initial- 

55 izing process, when performing the recording process 
and the reproducing process with respect to the DVD- 
RW 1 , if the Last Recorded Address is read, it is possi- 
ble to judge that the initializing process has been per- 
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formed to the pertinent disc but no data has been 
written in the data area 4. By this, it is possible to pre- 
vent the DVD-RW 1 , on which no data is written, from 
being erroneously reproduced, and it is also possible to 
prevent the DVD-RW 1, on which the data has been s 
already recorded, from being erroneously over-written. 
Then, in the initializing process, it is possible to omit the 
process of writing the zero data so as to form the pits 
with respect to the data area 4 of the DVD-RW 1 . Thus, 
it is possible to avoid the increase of the time required w 
for the initializing process along with the writing process 
of the zero data in the large data amount. Therefore, it is 
possible to finish speedily the initializing process with 
respect to the DVD-RW 1 and it is also possible to start 
the next process promptly by the information recording 15 
apparatus S. 

[0080] In the above described embodiment, the 
present invention is applied to the case in which the dig- 
ital data is recorded onto the DVD-RW 1. However, 
other than such an application, it is possible to widely 20 
apply the present invention to various information 
recording apparatuses, each of which performs the ini- 
tializing process by a predetermined format with respect 
to the information record medium capable of repeatedly 
recording the record data thereon, and holds and man- 25 
ages the address information of the data area. 

Claims 

1 . An information recording apparatus (S) for initializ- 30 
ing an information record medium (1) of repeatedly 
recordable type, on which at least a lead in area (3) 
and a data area (4) following the lead in area are 
assigned in accordance with a predetermined for- 
mat, and recording record information onto the ini- 35 
tialized information record medium, and further 
recording the record information onto the initialized 
and recorded information record medium, the 
record information comprising data information in 
the data area as main portion of the record informa- 40 
tion to be recorded and control information in the 
lead in area for controlling recording and reproduc- 
ing operation of the data information, the control 
information including a last recorded address indi- 
cating an address in the data area of a last portion 45 
of the data information which is previously recorded 
by the recording operation, characterized in that 
said apparatus comprises: 



medium, and to write the data information into 
the data area and the last recorded address 
into the lead in area as one portion of the con- 
trol information when recording the record 
information. 

2. An information recording apparatus (S) according 
to Claim 1 , characterized in that said apparatus fur- 
ther comprises: 

a reading device (10, 1 1, 12, 13) for reading the 
control information from the lead in area when 
recording the record information onto the initial- 
ized information record medium; and 
a judging device (16) forjudging whether or not 
the last recorded address included in the read 
control information is smaller than the head 
address, 

said controlling device (16) calculates the last 
recorded address on the basis of a data size of 
the data information to be recorded, and con- 
trols said writing device to write the calculated 
last recorded address into the lead in area as 
one portion of the control information if the last 
recorded address included in the read control 
information is judged to be smaller than the 
head address. 

3. An information recording apparatus (S) according 
to Claim 2, characterized in that said controlling 
device (16) performs a predetermined error proc- 
ess if the last recorded address included in the read 
control information is judged to be not smaller than 
the head address. 

4. An information recording apparatus (S) according 
to Claim 2, characterized in that said controlling 
device (16) controls said writing device (10, 17, 18, 
19) to write the data information from the head 
address of the data area (4) if the last recorded 
address included in the read control information is 
judged to be smaller than the head address. 

5. An information recording apparatus (S) according 
to Claim 1, characterized in that said apparatus fur- 
ther comprises a reading device (10, 1 1 , 12, 13) for 
reading the control information from the lead in area 
(3) when recording the record information onto the 
initialized and recorded information record medium 
0). 

said controlling device (16) controlling said 
writing device (10, 17, 18. 19) to write the data 
information into the data area (4) from an 
address after the last recorded address 
included in the read control information. 

6. An information recording apparatus (S) according 



a writing device (10. 17, 18, 19) for writing the so 
data information into the data area and the con- 
trol information into the lead in area; and 
a controlling device (16) for controlling said 
writing device to write a predetermined 
address smaller than a head address of the 55 
data area as the last recorded address into the 
lead in area as one portion of the control infor- 
mation when initializing the information record 
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to any one of Claims 1 to 5, characterized in that 

said information record medium (1) comprises 
a DVD Rewritable, and 

said controlling device (16) controls said writing 5 
device (10, 17. 18, 19) to write the predeter- 
mined address smaller than 30000 (hexadeci- 
mal) as the last recorded address. 

7. An information recording method of initializing an 10 
information record medium (1) of repeatedly 
recordable type, on which at least a lead in area (3) 
and a data area (4) following the lead in area are 
assigned in accordance with a predetermined for- 
mat, and recording record information onto the ini- 75 
tialized information record medium, and further 
recording the record information onto the initialized 
and recorded information record medium, the 
record information comprising data information in 

the data area as main portion of the record informa- 20 
tion to be recorded and control information in the 
lead in area for controlling recording and reproduc- 
ing operation o1 the data information, the control 
information including a last recorded address indi- 
cating an address in the data area of a last portion 25 
of the data information which is previously recorded 
by the recording operation, characterized in that 
said method comprises: 

a writing process of writing the data information 30 
into the data area and the control information 
into the lead in area; and 
a controlling process of controlling said writing 
process to write a predetermined address 
smaller than a head address of the data area 35 
as the last recorded address into the lead in 
area as one portion of the control information 
when initializing the information record 
medium, and to write the data information into 
the data area and the last recorded address 40 
into the lead in area as one portion of the con- 
trol information when recording the record 
information. 

8. An information recording method according to 45 
Claim 7, characterized in that said method further 
comprising: 

a reading process of reading the control infor- 
mation from the lead in area (3) when recording so 
the record information onto the initialized infor- 
mation record medium (1); and 
a judging process of judging whether or not the 
last recorded address included in the read con- 
trol information is smaller than the head ss 
address, 

said controlling process calculates the last 
recorded address on the basis of a data size of 



the data information to be recorded, and con- 
trols said writing process to write the calculated 
last recorded address into the lead in area as 
one portion of the control information if the last 
recorded address included in the read control 
information is judged to be smaller than the 
head address. 

9. An information recording method according to 
Claim 8, characterized in that said controlling proc- 
ess performs a predetermined error process if the 
last recorded address included in the read control 
information is judged to be not smaller than the 
head address. 

10. An information recording method according to 
Claim 8, characterized in that said controlling proc- 
ess controls said writing process to write the data 
information from the head address of the data area 
(4) if the last recorded address included in the read 
control information is judged to be smaller than the 
head address. 

11. An information recording method according to 
Claim 7, characterized in that said method further 
comprises a reading process of reading the control 
information from the lead in area (3) when record- 
ing the record information onto the initialized and 
recorded information record medium (1), 

said controlling process controlling said writing 
process to write the data information into the 
data area (4) from an address after the last 
recorded address included in the read control 
information. 

12. An information recording method according to any 
one of Claims 1 to 7, characterized in that 

said information record medium (1) comprises 
a DVD Rewritable, and 

said controlling process controls said writing 
process to write the predetermined address 
smaller than 30000 (hexadecimal) as the last 
recorded address. 
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izes an information record medium (1) of repeatedly 
recordable type, on which at least a lead in area (3) and 
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accordance with a predetermined format, and records 
record information onto the initialized information record 
medium, and further records the record information 
onto the initialized and recorded information record 
medium. The record information comprises data infor- 
mation in the data area as main portion of the record 
information to be recorded and control information in the 
lead in area for controlling recording and reproducing 
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operation of the data information. The control informa- 
tion includes a last recorded address indicating an 
address in the data area of a last portion of the data 
information which is previously recorded by the record- 
ing operation. The information recording apparatus is 
provided with a controlling device (1 6) for controlling a 
writing device (10, 17, 18, 19) to write a predetermined 
address smaller than a head address of the data area 
as the last recorded address into the lead in area as one 
portion of the control information when initializing the 
information record medium. 
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